G
ASTROESOPHAGEAL reflux disease (GERD) is defined as abnormal acid exposure in the distal esophagus leading to symptoms such as heartburn and regurgitation. It is estimated that 15% to 44% of Americans experience heartburn monthly and 7% experience it daily. 1 In 1985, heartburn was the primary or secondary reason for more than 2.5 million office visits in the United States. 2 For many patients, reflux disease is a chronic disorder requiring lifelong therapy, resulting in an impaired quality of life 3, 4 and increased risk of other serious esophageal disease. 5 This translates into a high utilization of health care resources, which is estimated to exceed $1 billion for persons with esophagitis. 2 Conservative therapy for GERD, including lifestyle changes, diet modification, and over-the-counter agents, is successful in only 20% of patients with documented GERD-related esophagitis. 6, 7 Pharmacotherapy typically consists of medications such as histamine 2 receptor antagonists and proton pump inhibitors (PPIs). The PPIs are the most effective medical therapy, resulting in symptomatic relief and healing of esophagitis in about 80% of cases. [8] [9] [10] An estimated 35% to 50% of patients diagnosed as having GERD will require lifelong therapy.
Fundoplication, a surgical approach to therapy, has traditionally been reserved for patients with complications of GERD or those in whom pharmacologic therapy is insufficient. However, surgical therapy is being considered for a wider array of patients since the development of laparoscopic approaches to fundoplication. The laparoscopic approach has been shown to provide long-term symptomatic relief in the majority of patients. 12, 13 Surgery, however, has potential for complications in 7% to 50% of patients 12 and a reported failure rate of 1% per year. 13 Few studies have compared medical and surgical therapy in a controlled, randomized fashion. A large Veterans Affairs Cooperative Study performed before the availability of PPIs and the availability of the laparoscopic approach to therapy concluded that surgery is more effective than medical treatment for complicated GERD for up to 2 years.
ORIGINAL ARTICLE
14 However, during extended follow-up many of the surgical patients resumed use of antireflux medication. [15] [16] [17] Other comparative studies of the outcomes of medical vs surgical therapy are not available, and there is a consensus that further studies are needed to determine the ideal treatment for GERD. [18] [19] [20] Surgery has been suggested to be more costeffective in the long term, [21] [22] [23] because it has the potential to eliminate the need for costly antireflux medications. However, there are some data indicating that by 10 years, many of the surgical patients resumed antireflux medication use. [15] [16] [17] Thus, direct evaluation of the actual utilization of health care after the 2 treatments is needed to better understand the costs and health care resources associated with the treatments. A previous study by our group described utilization of health care resources in medically and surgically treated cohorts followed up for 1 year. 24 The purpose of the present study is to extend this follow-up to 4 years.
METHODS

STUDY DESIGN AND DATA
We conducted a retrospective matched cohort study of patients with a history of GERD who underwent medical or surgical therapy. The study population was drawn from patients enrolled in the Tennessee expanded Medicaid program, TennCare, which includes persons meeting federal criteria for Medicaid as well as other persons with low to moderate income who are uninsured or uninsurable. 25 TennCare maintains an extensive system of data, including a registry of all enrollees, records of patient-provider encounters, hospital and outpatient encounters, and prescriptions filled at the pharmacy. 26 These administrative data and computerized health care records were used to identify the cohort of patients with treated GERD and to track their subsequent health care utilization. The study was approved by both the Vanderbilt University Institutional Review Board and the Tennessee Department of Health Institutional Review Board.
STUDY COHORTS
Identification of the surgical and medical cohorts was described in detail previously. 24 Briefly, patients were eligible for the original surgical cohort if they underwent a fundoplication in 1996 and met additional criteria on the date of the fundoplication surgery. These criteria were age of 18 years or greater, at least 365 days of enrollment in the year preceding the surgery (the baseline year) as well as in the following year, and at least 2 GERD-related medical care episodes (outpatient visit or inpatient admission with a diagnosis consistent with GERD separated by at least 30 days), as well as 90 or more days of antireflux medication use in the baseline year. For the present study, we also required that patients remain enrolled in TennCare during the entire 4 years of follow-up. The original cohort included 133 patients; of these, 111 qualified for the present study (14 lost TennCare eligibility and 8 died before completing 4 years of follow-up).
The medical cohort was identified from patients comparable to those undergoing fundoplication who did not themselves have fundoplication during the study. There were 7502 qualifying medical patients identified, from whom 2 were matched with each surgical patient, with matching on age, sex, race, quartile of days of antireflux therapy in the baseline year, and TennCare managed care organization. A total of 248 patients thus composed the original medical cohort. Of these, 200 were enrolled throughout the 4 years of follow-up and were free of fundoplication (16 lost TennCare eligibility, 21 died, and 11 had fundoplication), and thus were included in the present study.
STUDY OUTCOMES
We studied the utilization of medical care during the 4 years after fundoplication surgery. Episodes of utilization were used instead of costs because the payments made to providers in TennCare for medical services reflect stringent managed care cost containment and may not be widely applicable.
PRESCRIPTION MEDICATIONS
Antireflux therapy, as determined from the computerized pharmacy files, included histamine 2 receptor antagonists, PPIs, and prokinetic agents. The days of supply included in each prescription for these drugs was converted into standardized days of antireflux therapy as follows. First, a standard daily dose was defined by using the manufacturer's recommended daily dose for the treatment of GERD as noted in the Physicians' Desk Reference. 27 These were cimetidine hydrochloride (1600 mg), ra-nitidine hydrochloride (300 mg), famotidine (40 mg), nizatidine (300 mg), omeprazole (20 mg), lansoprazole (30 mg), metoclopramide hydrochloride (40 mg), and cisapride monohydrate (40 mg). The total milligrams in each prescription was then divided by the standard daily dose to yield total days of acid suppression therapy.
The use of other prescription medication in the baseline year was assessed as an indicator of patient comorbidity. These included analgesics, antibiotics, cardiovascular medications, antidiabetic agents, antineoplastics, pulmonary medications, and psychotropic drugs.
GERD-RELATED DIAGNOSTIC AND THERAPEUTIC PROCEDURES
Diagnostic tests during the study period were identified from physician visit encounters. These studies included upper gastrointestinal tract endoscopy, esophageal manometry, pH testing, radiologic barium swallow studies, and abdominal radiology. Therapeutic procedures included esophageal dilations, surgery, and other endoscopic antireflux procedures.
OUTPATIENT VISITS
Other outpatient visits (both physician and emergency department) were classified as related to GERD, other gastrointestinal disease, or other condition on the basis of the primary diagnosis. Only a single visit was counted when multiple services (eg, laboratory, radiology, or office visit) were provided on a single day. The visit was classified hierarchically as related to GERD, other gastrointestinal disease, or other condition.
HOSPITAL DAYS
All hospitalizations during the study period were included. Hospital days included the date of admission through the date of 
RESULTS
BASELINE CHARACTERISTICS OF MEDICAL AND SURGICAL GROUPS
The mean age of study patients was 46 years. Nearly two thirds were female, and 84% were white ( Table 1 ). The matching ensured that these demographic characteristics were very similar for both the medical and surgical groups.
Medical and surgical patients did not differ significantly with regard to total days of antireflux therapy received in the baseline year ( Table 1 ). The former received a mean of 326 days vs 345 days for the latter (P=.46). However, the use of individual agents differed, with PPI use being more common in the surgical group (medical group, 92 days; surgical group, 134 days; P=.02).
As expected, nearly all surgical patients had visits in the baseline year for diagnostic and therapeutic studies used toidentifygoodcandidatesforfundoplication,whereasfewer medically treated patients had such studies (Table 1 ; 98% vs 72%; PϽ.001). Surgical patients also had more physician visits for either GERD or non-GERD-related gastrointestinal diagnoses, which may represent preoperative care.
However,medicalandsurgicalpatientshadsimilarbaseline utilization of other medical care (Table 1 ). This included inpatient hospital stays (for both GERD and non-GERDrelated diagnoses), physician visits for nongastrointestinal diagnoses, and use of nongastrointestinal medications.
MEDICAL CARE DURING 4 YEARS OF FOLLOW-UP
As expected, the surgical group had greater use of inpatient and outpatient care during the 90-day perioperative Table 2) . Forty-eight percent of surgical patients had a perioperative diagnostic or therapeutic procedure related to GERD, whereas only 19% of medical patients had such a procedure during a comparable period (PϽ.001). The difference was most pronounced for abdominal radiology (35% of the surgical group and 4% of the medical group; PϽ.001). Surgical patients had no increase in outpatient visits unrelated to GERD, but did have an elevation in mean hospital days (5.8 vs 1.6; PϽ.001).
Surgical patients continued to have greater use of selected diagnostic and therapeutic procedures during the remainder of postoperative follow-up ( Table 3) . The excess was most pronounced for fluoroscopic or upper gastrointestinal studies (17% of the surgical group and 9% of the medical group; P= .02) and abdominal radiology (31% vs 17%; P = .005). However, there were no differences during follow-up in other outpatient encounters. There was a trend toward greater mean inpatient days in the medical group (10 days in the surgical group vs 18 days in the medical group), but this was not statistically significant (P = .08).
Surgical patients had substantially lower use of antireflux medications in the first postoperative year (Table 4 and Figure) . Use declined from a mean 345 days in the year before surgery to 135 days. This use in the first follow-up year was 233 days less than that for medical patients (PϽ.001). The change was most pronounced for PPIs, where, in the baseline year, surgical patients had a mean of 42 days more use than medical patients, whereas postoperatively the surgical group had a mean of 109 days less use (PϽ.001). However, use of antireflux therapy increased among surgical patients for each of the remaining follow-up years. By year 4, this group had a mean of 224 days of use. Despite this increase, use in the surgical group remained a mean of 180 days lower than that for the medical patients (PϽ.001).
During each year of the follow-up period, the proportion of surgical patients receiving GERD therapy was lower than the proportion of medical patients who received GERD therapy ( Table 5) . During the final year of follow-up, 74% of surgical patients were receiving GERD therapy, while 90% of medical patients were receiving it. Abbreviations: GERD, gastroesophageal reflux disease; H 2 RA, histamine 2 receptor antagonist; PPI, proton pump inhibitor. *P value is for the comparison between the medical and surgical groups.
COMMENT
At present, there is a vigorous controversy over the optimal therapy for GERD, with surprisingly few data to guide the choice between medical and surgical therapy. The only randomized clinical trial of this question, conducted by the Department of Veterans Affairs Cooperative Studies Program, 14 reported initially that surgical therapy led to improved symptom control. However, the recent report with up to 10 years of follow-up 15 challenged both this initial finding and the assumption that surgery improved clinical outcomes. Furthermore, by the end of follow-up, 62% of surgical patients were receiving antireflux therapy. In addition, the findings of this trial are limited by the restriction to a veteran population, the nonrandomized nature of the long-term followup, and subsequent changes in both surgical technique and antireflux medications.
One of the assumed benefits of surgical therapy has been the potential to make lifelong treatment with medications unnecessary. This in turn reduces the likelihood of adverse medication effects or drug-drug interactions, patient inconvenience, and costs, both for patients and for the health care system. However, our findings reinforce the conclusion of the Veterans Affairs Cooperative Study that surgical patients are likely to continue material use of antireflux medications. 15 In the current study as well as the Veterans Affairs Cooperative Study, the reason for the resumption of antireflux medications is not known. There is no objective information noted in either study regarding pH studies to assess for the recurrence of GERD in any of these patients. In this study, none of the surgical patients had pH studies during the follow-up period, even though antireflux medications were prescribed to many. Some of the use of antisecretory medications in the postoperative patients might have been for symptoms other than GERD. In clinical trials where gastroesophageal reflux has been objectively studied after fundoplication procedures with 24-hour pH studies, only 16% of patients were actually found to have abnormal Johnson-DeMeester scores 28 and only up to 23% had abnormal acid exposure time. 29 Another study of more than 1000 patients who had an antireflux procedure reported that only 16% of patients were reported to be taking antireflux medications and 97% of patients were satisfied with their procedure. 11 Administrative data of the type used in this study cannot adequately measure effectiveness of therapy or quality of life. In some cases, surgical patients might have an improved quality of life or control of symptoms by using medications that had been less effective before fundoplication.
Outcomes in clinical practice such as those seen in this population-based study may differ from the results seen in clinical trials. Less stringent patient selection and variability in technical expertise may lead to an observed difference in "real-world" effectiveness compared with the clinical trial efficacy demonstrated in a well-controlled setting. Abbreviations: GERD, gastroesophageal reflux disease; H 2 RAs, histamine 2 receptor antagonists; PPIs, proton pump inhibitors. *Use of GERD therapy in baseline year was required for enrollment in the study. †P value is for the comparison between the medical and surgical groups for the specified period.
